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(54) Abstract Title 

A method of forming a structural component 

(57) A method of manufacture of a structural component, the method having the steps; forming flexible 
elongate components, each of which comprises a sheath of fibres surrounding a core of a flexible material, 
placing the flexible elongate components into a mould, introducing resin into the mould to flow around the 
fibres of the sheath, curing the resin, whereby there is formed a structural component/framework. 
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A METHOD OF FORMING A STRUCTURE 
AND A STRUCTURE FORMED BY THE METHOD 

The present invention relates to a method of 
forming a structure for an automobile and a structure 
formed by the method. 

In International patent application No. 
WO01/1412 8 there is described an elongate cored 
reinforcement of constant cross-section used to form a 
composite moulded article. The reinforcement 
comprises an envelope of strength giving fibres, such 
as carbon fibres, surrounding a core of expansible 
material such as closed cell foam material. 
Reinforcement is used in a method of forming a 
structure, the latter comprising laying in a mould at 
least one length of the reinforcement, closing the 
mould, reducing pressure in the mould in order to draw 
resin into the mould and then curing the resin in 
position around the reinforcement. 

In order to use the structure formed by this 
method described in W001/14128 it is necessary to 
attach brackets to some of the moulded methods. This 
can involve for instance drilling and tapping the 
moulded structure. This is difficult, time consuming 
and expensive and also weakens the structure. 

In a first aspect the present invention provides 
a method of manufacture of a structural member 
comprising the steps of: 

forming a flexible elongate component which 
comprises a sheath composed of fibres surrounding a 
core of a flexible material; 

inserting a part of the flexible elongate 
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component into a void in a rigid component; 

placing the flexible elongate component and the 
rigid component in a mould, with the said part of the 
flexible component located in the void in the rigid 
5 component; 

introducing resin into the mould to flow around 
the fibres of the sheath; and 

curing the resin , whereby: 

there is formed a structural component comprising 
10 a rigid component fixed in position on an elongate 

component of composite material comprising fibres set 
in a resin. 

In a second aspect the present invention provides 
15 a method of manufacture of a structural member 
comprising the steps of: 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 
20 inserting a part of each of the plurality of 

flexible elongate components into the same void in a 
rigid component; 

placing the plurality of flexible elongate 
components and the rigid component in a mould 9 with 
25 the said parts of the flexible elongate components 
located in the void in the rigid component and with 
the flexible elongate components lying together with 
each component abutting at least one other; 

introducing resin into the mould to flow around 
30 the fibres of the sheaths of the plurality of elongate 
components ; and 

curing the resin , whereby: 

there is formed a structural component comprising 
a rigid component fixed in position on an elongate 
35 multi-cellular component of composite material 
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comprising fibres set in a resin. 

The specification WO01/14128 also describes the 
formation of multi cellular beams comprising a number 
of composite cored reinforcements moulded together to 
form a beam. The specification teaches that each 
structural element should comprise a plurality of 
reinforcements moulded together extending co-axially. 

In a third aspect the present invention provides 
a method of manufacture of a structural framework 
comprising the steps of: 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

arranging the plurality of flexible elongate 
components in a mould with each flexible elongate 
component extending along a limb of the mould 
individual to the flexible elongate component and the 
flexible elongate components all having root portions 
which are laid together in a common root portion of 
the mould; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin; whereby: 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs, 
the framework composed of a composite material of 
fibres set in resin. 

In a fourth aspect the present invention provides 
a method of manufacture of a structural framework 
comprising the steps of : 

forming a plurality of flexible elongate 
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components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

arranging the plurality of flexible elongate 
components in a mould in a plurality of bundles, the 
5 flexible elongate components of each bundle extending 
together along a limb of the mould individual to the 
bundle and the flexible elongate components of all the 
bundles having root portions which are laid together 
in a common root portion of the mould; 
10 introducing resin into the mould to flow around 

the fibres of each sheath; and 

curing the resin; whereby: 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs, 
15 the framework being composed of a composite material 
of fibres set in resin and each limb comprising a 
multi-cellular beam. 

In a fifth aspect the present invention provides 

20 a method of manufacture of a structural framework 
comprising the steps of : 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

25 arranging the plurality of flexible elongate 

components in a mould with at least one flexible 
elongate component extending along a limb of the mould 
individual to the flexible elongate component and with 
a plurality of other flexible elongate components 

30 arranged together in a bundle and extending together 
along another limb of the mould individual to the 
bundle of flexible elongate components, the first 
flexible elongate component and at least some of the 
bundled flexible elongate components having root 

35 portions which are laid together in a common root 
portion of the mould; 

introducing resin into the mould to flow around 
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the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin; whereby: 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs, 
the framework being comprised of a composite material 
comprising fibres set in resin and at least one limb 
comprising a multi-cellular beam. 

An automobile requires runs of cables and piping. 
It is sometimes a difficult job to provide in a 
vehicle structure for voids through which cables and 
piping are run. 

In a sixth aspect the present invention provides 
a method of constructing an automobile in which: 

a structural member is manufactured by: 

forming a flexible elongate component which 
comprises a sheath composed of fibres surrounding a 
core of flexible material; 

placing the flexible elongate component in a 
mould; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin at a temperature elevated 
sufficiently to cause the core of flexible material to 
at least partially disintegrate; whereby: 

the manufactured structural member is an elongate 
member of composite material comprising fibres set in 
resin and has a void running longitudinally therealong 
formed by the disintegration of the core of flexible 
material; 

and in the method: 

pipework and/or cabling of the automobile is led 
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through the void running longitudinally along the 
structural member, the void serving as a conduit for 
the pipework and/or cabling. 

5 m a seventh aspect the present invention 

provides a method of constructing an automobile in 
which : 

a structural beam is manufactured by: 
forming a plurality of flexible elongate members 
10 each comprising a sheath comprised of fibres 
surrounding a core of flexible material; 

placing the plurality of flexible elongate 
components together side by side in a mould; 

introducing resin into the mould to flow around 
15 the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin at a temperature elevated 
sufficiently to cause each core of flexible material 
to at least partially disintegrate; whereby: 
20 the manufactured structural beam is a multi- 

cellular structural beam of composite material 
comprising fibres set in resin and has a plurality of 
voids running longitudinally therealong formed by the 
disintegration of the cores of flexible material; 
25 and in the method: 

pipework and/or cabling of the automobile is led 
through a plurality of the voids running 
longitudinally along the structural member, the voids 
serving as conduits for the pipework and/or cabling. 

30 

Preferred embodiments of the present invention 
will now be described with reference to the 
accompanying drawings in which: 

Figure 1 is a view of a bracket located 
35 surrounding a sleeved member prior to fixing of the 
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bracket in position on the sleeved member; 

Figures 2a, 2b and 2c are schematic drawings 
showing the process by which the bracket is fixed in 
place on a composite material which comprises a sleeve 
as illustrated in Figure 1; 

Figure 3 shows how a bracket fixed on a support 
by the method of the present invention can be used to 
support a spoiler of an automobile; 

Figure 4a shows in cross section a front header 
rail of the vehicle and Figure 4b shows a front header 
rail in place in an automobile; 

Figures 5a and 5b are schematic representations 
illustrating how the front header rail shown in 
Figures 4a and 4b is manufactured; 

Figure 6 is an illustration of how cables and 
piping can be run through the front header rail of 
Figures 4a and 4b; 

Figure 7 a shows an arrangement of a structural 
beam with brackets for use in the vehicle, the 
structural beam with brackets being manufactured 
according to the method of the present invention; 

Figure 7b shows a cross-section through the 
structural beam of Figure 7a; 

Figure 8a shows a detail of a steering wheel 
support structure made according to the method of the 
present invention and Figure 8b is an illustration of 
the steering wheel support structure in use; and 

Figure 9 is a schematic representation of a mould 
used to manufacture the steering wheel support 
structure illustrated in Figures 8a and 8b. 

In Figure 1 there can be seen a bracket 10 of 
extruded aluminium (or aluminium alloy). There can 
also be seen a cored reinforcement 11 comprising an 
expansible core 12 of closed cell foamed material and 
a surrounding sheath 13 of braided carbon fibres. The 
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expansible core 12 has a generally square or 
rectangular cross-section whilst the surrounding 
sheath 13 is circular or oval in cross-section* 



5 According to the method of the present invention, 

the bracket 10 will initially be extruded with the 
required cross-section and then two tapped apertures 
14 and 15 will be drilled in the bracket 10. A 
length of the cored reinforcement 11 will then be 
10 inserted through the open ended passage running 
through the middle of the bracket 10. 



The bracket 10 with the cored reinforcement 11 
extending therethrough will next be placed on the 

15 lower mould tool 20 of a pair of matched mould tools 
20 and 21 as shown in Figure 2a. Once located in 
position on the lower mould tool 20 the upper mould 
tool will then be brought down covering the bracket 10 
and the reinforcement 11 running therethrough. This 

2 0 can be seen in Figure 2b. Then resin such as epoxy 
resin is drawn in through the delivery channel 22 
shown in Figure 2b by drawing air out of the channel 
23 and thereby creating a vacuum in the mould formed 
between the two mould tools 21 and 20. 

25 

The creation of the vacuum in the mould will 
cause the expansible foam core 12 to expand and to 
push the surrounding sheath 13 of carbon fibre into 
engagement with the inner surface of the mould formed 

30 by the mould tools 20 and 21. The vacuum will also 

then draw the resin through the sheath (the resin not 
passing through the core of foamed material because 
the core of foamed material will be impermeable to the 
resin whereas the surrounding sheath of carbon fibres 

35 will be permeable) . 
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Once the resin has been drawn completely through 
the mould formed between the mould tools 20 and 21 
then the method moves on to the next stage. In this 
stage , the resin is cured at a raised temperature. 
During the process of curing the heat causes the foam 
core 11 to partially or completely disintegrate. 

Figure 2c shows a cross-section through the 
bracket 10 and the composite strut 11 formed therein 
by the method described above. In the Figure 2c the 
sheath 13 comprises carbon fibres in a resin. The 
foamed core 12 has completely disintegrated to leave a 
void passing through the middle of the cross-section. 
It will also be noted that the sheath 13 has taken up 
the shape of the interior surface of the bracket 10. 

By the method described above the extruded 
bracket 10 is fixed securely in place on a carbon 
composite tube. There is no need for mechanical fixing 
(e.g. by screws) of the bracket 10 to the hollow 
structural member formed by the composite carbon 
material . 

In Figure 3 there can be seen a triangular hollow 
carbon fibre composite structural member 30 having 
mounted thereon a bracket 31. The combination of the 
hollow carbon fibre composite structural member 30 
with the bracket 31 mounted thereon is formed by a 
method as described above. It will be appreciated 
that the overall triangular nature of the composite 
carbon fibre structural member 30 can be created by 
laying down the combination of flexible foamed 
material and surrounding carbon fibre sheath in a 
triangular shaped mould. The combination of the carbon 
fibre composite structural member 30 and the extruded 
aluminium bracket 31 is both lightweight and 
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also very stiff and strong. In Figure 3 the formed 
component is shown in a use fixing an aerofoil 32 to 
the rear of a vehicle 33. 

5 Figure 4a shows in cross-section a front header 

rail 40 of a vehicle, Figure 4b showing where the 
front header rail 40 is located in use. 

Whilst above in relation to Figures 1 to 2c the 
10 composite member described has been a composite member 
formed as a single cell, it is envisaged that the 
present invention can form structural members which 
are multi-cellular carbon fibre composite beams . Such 
multi-cellular beams are have been described 
15 previously in WO01/14128. 

Figures 5a and 5b show how the header rail 40 can 
be made. A plurality of elongate sections of carbon 
sheath with expansible foamed cores are laid down on 
20 the lower part 50 of a mould comprising two mould 
parts 50 and 51. A plurality of such elongate 
sections 52, 53, 54, 55 are shown in Figure 5a. 

Once the required number of elongate sections 
25 have been laid in the lower mould tool 50 then the 

upper mould tool 51 is brought down to clamp with the 
lower mould tool 50. Then the mould formed by the two 
mould tools 50 and 51 is evacuated (as described 
above) and resin is drawn into the mould to flow along 
30 the gaps in the sheaths of carbon fibre. Once again, 
the closed cell foam cores will be impermeable so that 
the resin will flow only along the carbon fibre 
sheaths . The foamed cores expand when the mould is 
evacuated so that each carbon fibre sheath is forced 
35 outwardly to engage a neighbouring sheath or sheaths 
or the surface of the mould tools. 
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In Figure 5b it can be seen that the various 
different lengths of sheath and core have changed 
shape upon the application of the vacuum to the mould 
in order to fill fully the mould cavity. 

It is possible that powdered fusible binder may 
be carried on or in the carbon fibres of the sheaths, 
so that when a new sheath is laid down next door to a 
previously laid sheath as shown in Figure 5a , an 
infra-red heater would be used to fuse binder on the 
surface of a previously laid sheath so that the newly 
laid sheath is tacked to the previously laid sheath. 

As mentioned above, once the resin has filled the 
mould cavity then the resin will be cured. In the 
process, the foamed cores disintegrate either in part 
or completely to leave voids. 

The applicant has realised that the voids in the 
formed multi-cellular beam can be very useful and in 
Figure 6 there can be seen an electrical cable 60 
which is run through one void in the multi-cellular 
beam forming the header rail 4 0 and also flexible 
piping 61 and 62 (for the heating and cooling system 
or for the ventilation system or for breather tubing) 
again running through voids in the multi-cellular beam 
forming the header rail 40. Thus, within the ambit of 
the invention there is a method of manufacturing an 
automobile which comprises introducing and leading 
through voids extending longitudinally in a multi- 
cellular beam elements such as electrical cables and 
piping. Indeed, it is within the ambit of the present 
invention to choose the cross-section and size of 
closed-cell foam cores so that the resulting 
structural member has conduits of the required shape 
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and size for use in carrying cabling or piping. 

Figure 7 shows a structural beam 70 which is used 
as a strut between two suspension towers 71 and 72 of 
5 a vehicle. It is advantageous that the beam 70 is 

lightweight whilst being very strong and very stiff. 
The beam 70 is formed of carbon fibres set in resin 
and has two metallic end brackets 74 and 75 , The 
overall component is formed by the method of 

10 manufacture of the present invention in that initially 
a bundle of carbon fibre sheaths each with a foamed 
core interior will be laid in a mould, with the ends 
of the sheaths inserted into sockets provided in the 
metallic bracket members 74 and 75. Typically , the 

15 sockets will be of a size smaller in cross-section 

than the sum of the cross-sectional areas of the foam 
cores when the foam cores are in their natural relaxed 
state. This means that the plurality of foam cores 
must be compressed in order to allow the surrounding 

2 0 carbon sheaths to be inserted into the sockets in the 
brackets 74 and 75. 

The brackets with the inserted carbon sheaths in 
foam cores and the plurality of lengths of sheath with 

25 inner foam core are laid together in a mould tool. In 
this embodiment of the method it is preferable that 
the mould tool size is such that the foam cores are 
all compressed when the two parts of the mould are 
brought together. Then it is preferable that the 

30 resin is injected under pressure into the closed mould 
(as opposed to being drawn in by a vacuum). The 
injection of resin is advantageous so that the resin 
can be forced along the carbon sheaths into the 
sockets in the metallic brackets 74 and 75. The 

35 compression of the foam cores during the bringing 
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together of the mould tool tool parts ensures that the 
foam cores themselves do not compress overly under the 
pressure of the resin introduced during the injection 
process. 

Once the injection of resin has been completed 
then the injected resin is cured and the formed 
component removed from the mould tool. The mould tool 
will have an overall shape designed to impart to the 
finished article the required shape and configuration. 
The strut 73 will be a multi-cellular carbon fibre 
composite strut and a typical cross-section is shown 
in Figure 7b. 

The applicant has also appreciated that a 
plurality of multi-cellular beams can be joined 
together in order to provide a framework structure. In 
Figure 8b there is shown a steering wheel support 
framework comprising four multi-cellular structural 
beams 81, 82 , 83 and 84 which have proximal ends 
(nearest to the steering wheel) all joined together 
and distal ends which are spaced apart from each other 
in order to provide the strength and stiffness 
required for support of the steering wheel. 

In Figure 8a it can be seen that the proximal 
ends 81a, 82a, 83a and 84a of the multi-cellular beams 
81, 82, 83 and 84 are all joined together. This is 
achieved by placing the proximal ends together in a 
mould and injecting resin to surround the proximal 
ends of the multi-cellular beams which are laid side 
by side in the mould. 

In Figure 9 there is shown schematically a mould 
tool suitable for the manufacture of the 
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steering wheel support shown in Figure 8b* A bundle 
of flexible elongate components comprising carbon 
sleeves covering foam cores will be laid in each of 
the four arms 90 , 91, 92 and 93 and the ends of all of 
5 the elements will be placed together side by side in 
the section 94 of the mould. Resin will then be 
introduced into the mould and will flow along the 
carbon fibre sheaths and will in the part 25 of the 
mould surround the ends of all of the carbon fibre 
10 sheaths so as to form in the finished product a common 
root portion from which four different multi-cellular 
beams extend. 

It is possible to vary the last described method 
15 by laying only one elongate flexible member in each 
limb of the mould or by laying one elongate flexile 
member in one limb and a bundle of flexible elongate 
members in another limb. 

20 It is possible with any of the methods of 

manufacture above to incorporate additional fabric 
foam and metal inserts in the moulds as the structures 
are being manufactured so as to enable the structure 
to withstand large or localised loads during use . 

25 



30 
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CLAIMS 

1. A method of manufacture of a structural member 
comprising the steps of: 

forming a flexible elongate component which 
comprises a sheath composed of fibres surrounding a 
core of a flexible material; 

inserting a part of the flexible elongate 
component into a void in a rigid component; 

placing the flexible elongate component and the 
rigid component in a mould, with the said part of the 
flexible component located in the void in the rigid 
component ; 

introducing resin into the mould to flow around 
the fibres of the sheath; and 

curing the resin , whereby: 

there is formed a structural component comprising 
a rigid component fixed in position on an elongate 
component of composite material comprising fibres set 
in a resin. 

2. A method of manufacture of a structural member 
comprising the steps of: 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

inserting a part of each of the plurality of 
flexible elongate components into a void in a rigid 
component ; 

placing the plurality of flexible elongate 
components and the rigid component in a mould, with 
the said parts of the flexible elongate components 
located in the void in the rigid component and with 
the flexible elongate components lying together with 
each component abutting at least one another; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 



- 16 - 



components; and 

curing the resin, whereby: 

there is formed a structural component comprising 
a rigid component fixed in position on an elongate 
5 multi-cellular component of composite material 
comprising fibres set in a resin. 

3 . A method as claimed in claim 1 or claim 2 wherein 
the rigid component is a metallic component and the 
10 method comprises additionally the step of: 

forming the rigid component by extruding the 
component with the void being formed during extrusion. 

4 . A method as claimed in any one of claims 1 to 3 
15 wherein each core is formed of an expansible material 

and the method comprises the steps of: 

evacuating air from the mould when the flexible 
elongate component (s) and the rigid component are 
inside in order to draw resin into the mould; and 

20 each core expanding in a vacuum created by 

evacuation of air from the mould and forcing the 
surrounding sheath(s) into abutment with each other 
and/or into abutment with the inwardly facing surfaces 
of the mould and the inwardly facing surfaces which 

25 define the void of the rigid component. 

5 . A method as claimed in any one of claims 1 to 3 
wherein the core is formed of a compressible material 
and the method comprises the steps of: 

30 compressing a part of each core whilst inserting 

the relevant part of each flexible elongate member 
into the void so that the compressed part of each core 
forces the relevant part of the sheath into abutment 
with a sheath of a neighbouring flexible elongate 

35 component and/or with the inwardly facing surface 
which defines the void in the rigid component; 

compressing the remainder of each core when 
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placed in the mould with the flexible elongate 
component and the rigid component therein so that the 
remainder of each core forces the surrounding sheath 
into abutment with the sheath of a neighbouring 
flexible elongate component and/or with the inwardly 
facing surfaces of the mould. 

6. A method as claimed in any one of the preceding 
claims wherein each core is of a flexible material 
impermeable to the resin. 

7. A method as claimed in any one of the preceding 
claims wherein each core of flexible material 
disintegrates during the curing process to leave a 
void whereby the elongate component of the formed 
structural member is a hollow component. 

8. A method of manufacture of a structural framework 
comprising the steps of: 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

arranging the plurality of flexible elongate 
components in a mould with each flexible elongate 
component extending along a limb of the mould 
individual to the flexible elongate component and the 
flexible elongate components all having root portions 
which are laid together in a common root portion of 
the mould; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin; whereby: 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs, 
the framework composed of a composite material of 
fibres set in resin. 
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9 . A method of manufacture of a structural framework 
comprising the steps of: 

forming a plurality of flexible elongate 
components each of which comprises a sheath of fibres 
5 surrounding a core of a flexible material; 

arranging the plurality of flexible elongate 
components in a mould in a plurality of bundles, the 
flexible elongate components of each bundle extending 
together along a limb of the mould individual to the 
10 bundle and the flexible elongate components of all the 
bundles having root portions which are laid together 
in a common root portion of the mould; 

introducing resin into the mould to flow around 
the fibres of each sheath; and 
15 curing the resin; whereby: 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs, 
the framework being composed of a composite material 
of fibres set in resin and each limb comprising a 
20 multi-cellular beam. 

10. A method of manufacture of a structural framework 
comprising the steps of: 

forming a plurality of flexible elongate 
25 components each of which comprises a sheath of fibres 
surrounding a core of a flexible material; 

arranging the plurality of flexible elongate 
components in a mould with at least a first flexible 
elongate component extending along a limb of the mould 
30 individual to the flexible elongate component and with 
a plurality of other flexible elongate components 
arranged together in a bundle and extending together 
along another limb of the mould individual to the 
bundle of flexible elongate components f the first 
35 flexible elongate component and at least some of the 
bunbled flexible elongate components having root 
portions which are laid together in a common root 
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portion of the mould; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 
flexible members; and 
5 curing the resin; whereby; 

a structural framework is formed having a common 
root portion from which extends a plurality of limbs , 
the framework being comprised of a composite material 
comprising fibres set in resin and at least one limb 
10 comprising a multi-cellular beam. 

11. A method of constructing an automobile in which: 
a structural member is manufactured by: 
forming a flexible elongate component which 

15 comprises a sheath composed of fibres surrounding a 
core of flexible material; 

placing the flexible elongate component in a 
mould; 

introducing resin into the mould to flow around 
20 the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin at a temperature elevated 
sufficiently to cause the core of flexible material to 
at least partially disintegrate; whereby: 
25 the manufactured structural member is an elongate 

member of composite material comprising fibres set in 
resin and has a void running longitudinally therealong 
formed by the disintegration of the core of flexible 
material; 
30 and in the method: 

pipework and/or cabling of the automobile is led 
through the void running longitudinally along the 
structural member, the void serving as a conduit for 
the pipework and/or cabling. 

35 

12. A method of constructing an automobile in which: 
a structural beam is manufactured by: 
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forming a plurality of flexible elongate members 
each comprising a sheath comprised of fibres 
surrounding a core of flexible material; 

placing the plurality of flexible elongate 
components together side by side in a mould; 

introducing resin into the mould to flow around 
the fibres of the sheaths of the plurality of elongate 
flexible members; and 

curing the resin at a temperature elevated 
sufficiently to cause each core of flexible material 
to at least partially disintegrate; whereby: 

the manufactured structural beam is a multi- 
cellular structural beam of composite material 
comprising fibres set in resin and has a plurality of 
voids running longitudinally therealong formed by the 
disintegration of the cores of flexible material; 
and in the method: 

pipework and/or cabling of the automobile is led 
through a plurality of the voids running 
longitudinally along the structural member, the voids 
serving as conduits for the pipework and/or cabling. 

13. Use of a structural member as claimed in any one 
of claims 1 to 7 as a structural member of an 
2 5 aut omobi 1 e . 



15 



20 



30 



14. Use of structural framework as claimed in any one 
of claims 8 to 10 as structural framework of an 
automobile . 

15. A method of manufacture of a structural member 
substantially as hereinbefore described with reference 
to and as shown in the accompanying drawings. 



35 
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